Prob. 1.4-1. The pin-jointed truss in Fig. P1.4-1 supports a 


load of P = 2 kips at joint C. Determine the axial forces F, 
through " in the truss members. 
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Prob. 1.4-2. Each member in the pin-jointed planar truss-in 
Fig. P1.4-2 is 6 ft long. The truss is attached to a firm base by 
a frictionless pin at A, and it rests on a roller support at B. 
For the loading shown, (a) determine the reactions at A and 
B, and (b) determine the force in each of the three members 
labeled (1) through (3). 
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Prob. 14-3. For the pin-jointed truss in Fig. P1.4-3, (a) de- 
termine the reactions at the supports at A and C, and (b) 


determine the axial force in each of the following mem- 


bers: F, (in member AB), F, (in member BC), and F; (in 
member CD). 
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mine the axial force in each of the following members: F; (in 
member AB), F; (in member BC), and F; (in member CD). 
Express all of your answers in terms of the weight W. Note: 
CD and DE are two separate members that are pinned to 
member BD at D. 
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Prob. 1.4-5. The pin-jointed truss in Fig. P1.4-5 supports 


equal vertical loads P at joints B, C, and D. (a) Determine 
the reactions at the supports A and E, and (b) use the 
method of sections to determine the forces in the following 
three truss members: F, (in member BC), F; (in member 
BG) and F; (in member HG). (Note: Joint E is supported by 
a frictionless roller on a 45° inclined plane.) 
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Prob. 1.4-6. A portion of the boom of a crane at a construc- 
tion site is shown in Fig. P1.4-6. The cable from the lift motor 
to the cargo sling is parallel to BE and FI and passes over 
a pulley that is supported by a frictionless pin at A. The 
weight of the sling and pallet being lifted is W = 6 KN. 
Neglecting the weight of the truss members and the weight 
of the pulley and cable, (a) determine the axial force in each 
of the following members: F, (in member BC), F, (in member 
CF), F; (in member FG), and F, (in member DG). (b) If 
member 4 were to be attached between joints C and H, 
instead of between joints D and G, would the force F, be 
the same in either case? Show calculations to support 
your answer. 
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2 kips/ft 
Prob. 1.4-7. For the beam shown in Fig. P1.4-7, determine: pe 
(a) the reactions at supports B and C, and (b) the internal = Bee n): kipft 
resultants at section E, midway between the supports. MEX 7 E w —D 
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Prob. 1.4-8. Weights W are attached by cables to beam BE 
at its midpoint D and at its end E, as shown in Fig. P1.4-8. 
The beam is supported by a fixed, frictionless pin at B and by 
an inclined cable from A to D. (a) Determine the tension in 
cable AD, and determine the reaction force at pin B. (b) 
Determine the internal resultants (axial force, shear force, 
and bending moment) on the cross section at C. 
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Prob, 14-9. For the beam shown in Fig. P1,4-9, determine: fa 
(a) the reactions at supports B and C, and (b) the internal 
resultants—F,, Vp, and Mp~at section D, midway between 
the supports. A 
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Prob. 1.4-10. For the beam shown in Fig. P1.4-10, determine: 
(a) the reactions at supports B and C, and (b) the internal 
resultants — F(x), V(x), and M(x)—for 1.6 m < x <40m. 
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Prob. 1.4-11. Beam AD in Fig. P1.4-11 has a frictionless-pin 
support at A and a roller support at D. The beam has a 
linearly varying distributed load, of maximum intensity wo 
(force per unit length), over two-thirds of its length. (a) 
Determine the reactions at A and D, and (b) determine 
the internal resultants (axial force, shear force, and bending 
moment) on the cross section at B. 
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Prob. 14-12. Beam AD in Fig. P1.4-12 has a frictionless-pin 
support at A and a roller support at D. It has a linearly 
varying distributed load, of maximum intensity wo (force per 
unit length), over two-thirds of its length. (a) Determine the 
reactions at A and D, and (b) determine expressions for the 
internal resultants—F(x), V(x), and M(x)—for 0 < x < 2L/3. 
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Prob. 1.4-13. For the overhanging beam shown in Fig. 
P1.4-13, determine: (a) expressions for the internal resultants 
V,(x) and M,(x) in interval AB (0 = x < 6 in.), and (b) the 
internal resultants Vp and M; at section D, midway between 
the two supports. 
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*Prob, 1.4-14. Beam AD is supported by a rollers at B and C 
that are equidistant form the ends, as shown in Fig. P1.4-14. 
The beam supports a uniformly distributed downward load 
of intensity wg (force per unit length) along its entire length. 
(a) Determine an expression for the location a of the two 
supports that will minimize the maximum bending moment 
Ma in the beam. (b) Also determine an expression for the 
value of M max 
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Prob. 1.4-15. One of the lift arms of a fork-lift truck has the < 

loading and support shown in Fig. P1.4-15. The load consists of 
two identical crates, each weighing W — 400 Ib. (Each of the 
two lift arms supports half of the total load.) The "support" 
consists of a hoist cable attached to the lift arm at B and fric- 


tionless rollers that react against the truck frame at A and at 
C. Neglect the weight of the lift arm. (a) Determine the roller 


reactions R4 and Rc at A and C, respectively. (b) Determine 
the internal resultants (axial force, shear force, and bending 
moment) on a horizontal cross section at D. (c) Determine the 
internal resultants on a vertical cross section at E. — ^ ^ ^ $.  — 
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Prob.1.4-16. The right-angle frame in Fig. P1.4-16 has equal : 
legs of length L and is supported by a pin and roller as —— ie 
shown. If the total weight of the frame is W, (a) determine g^ 
the reactions at supports A and B, and (b) determine the 

internal resultants (axial force, shear force, and bending 


moment) on the cross section at point C. 
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Equi ipa um: 
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Prob. 1.4-17. Determine the internal resultants Fo, Vc, amd 
Mg on the cross section at G of the horizontal frame member 
in Fig. P1.4-17. The uniformly distributed load on member 
AC has a magnitude wy = 220 lb/ft. (See the inset for a 
definition of the resultants.) 
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*Prob. 1.4-18. A vertical force P = 1 kN acts on frame ABE, 
as shown in Fig. P1.4-18. The frame is supported, through 
frictionless pins, by a wheel at B and by a fixed-pin support 
block at E. (a) Determine the reaction at E, and (b) deter- 
mine the internal resultants (axial force, shear force, and 
bending moment) on the cross section at point C. See the 
inset for a definition of the resultants. (Note: Use the given 
dimensions to eliminate the angle ¢ from your answers. The 
radius of the pulley at A is not negligi ible.) 
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P= 10kips 


Prob. 1.4-19. A vertical force P = 10 kips acts downward at 
the apex B of frame ABC, as shown in Fig. P1.4-19. The 
frame is supported by a frictionless pin at C and rests on a 
roller support at A. (a) Determine the reactions at A and C, 
and (b) determine the internal resultants (axial force, shear 
force, and bending moment) at arbitrary cross sections of 
legs AB and BC, using the respective notations shown in the 
two cutaways. 
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G = Shape 


Ans, 
EI) ; A= 6, = Ships f (a) 


gut ts beiun popac AN 
Jonil bested Ta fe É; BE asd OC. š 7 


- (0 bat =O 


6) Ly 
"ERA 6 
YX 
ew poen E = -4 hy 
yi A: ZZ: (c) ` REG, 
Ans, wee ` 
(>) 2 2 (chic) zo Wen 


= IX, hin hy 4 (ZM -0 
26] 7 M o M, = 3x, kp- f 
in E Gur brum of se merl CE? 


i Fy €Z (C) SZA, +0 Elst thro par 
G Shit) An | Yosh Z | ZA S° Fln \- Th eo Ye- thin 
S| me=3(5-%,)kieft ) 'C(2M), =o f (rts) gli )- M, > © 


/#; z (X) hig: ft 
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Prob. 1.4-20. A uniformly distributed vertical load w, = $$ 
kN/m acts over the entire 2.5 m length of the horizontal 
member BC of frame ABC, as shown in Fig. P1.4-20. The 
frame is supported by a frictionless pin at C and rests on & 
roller support at A. (a) Determine the reactions at A and 
C, and (b) determine the internal resultants (axial force, 
Shear force, and bending moment) at arbitrary cross sectiong 
ef members AB and BC, using the respective notations 
shown in the two cutaways. 


Sola Hac g i 
l P1 4-20, P5.5-20 and P9.4-24- `... 


(a) Reacbyoas al andl. š iu 
Ent brio of Pame AIBC: 


£t Mm | SEN i((Zm). = 0 
Taht 6 (fm) - BIN (416) 20 
Ay? 254M 
ZAR o 0,-644* G =O 
Cy > 5S SLM 


75520 ELS. 


A, * z. SIN T, Ceto, G= SINT 


(4) Internal retulfan ft in AG £: ulih r am of re Aal 20; 


TRO VZz&-0 fe Í(ifu)-0 £00 ku 
" AN S" AZA, =o fest) Veo Vp t4$0 kN 
; 4p '' (zm), =0 $ (2.5 kn) x, -H, z0 M= ARA Ém 
A, * LS LN & = 2,00 LN (C) | Vr * 4 $004 N, 


| 32 [2,5-x,) 


M= LEX, Klin 7) 


Féeurhbrium of pegmenk CE: 


zy A, =O A =O 
AZE zo Vp -ZZAN (2 Sm-x:) t $ SUM 20 
Vie 25-32%, (kW) 
(zn). =o M the (25-K,) (E)- f, Y (2.5%) =O 
M, 295 425k, - 164, (balm) 


Ws 25-22x, 104M) 
My = RICE Z fx. C X, (Ia) 


Prob. 2.2-1. A 1-in.-diameter solid bar (1), a square solid bar 

(2), and a circular tubular member with 0.2-in. wall thickness (a), | 

each supports an axial tensile load of 5 kips. (a) Determine the 1 in. 
axial stress in bar (1). (b) If the axial stress in each of the other 
bars is 6 ksi, what is the dimension, b, of the square bar, amd 

what is the outer diameter, c, of the tubular member? 


b> + 
i. Te bau 
" Í 


G) 


Pa SG ee N Tisi 
Solution ` 
Ca) axial Str€SS f 
FBp: cylindvical solid par pefinition : normal Stress 


s T = SHIPS = b, 3w ksi 
Ay 0.1854 in + 


= Tdi. T (1 in“ = 0.9854 inè ` 
ere Ty 


4 
" T, 6.37 Ksi 
(b) dimensions 


EBD: Square Solid t> Definition : normal stress 


q, = T = 0 kSÇ A, =b* 
Az 


bz | = =0,9129In. 
Tz. — 


Fep: cylindrical Tube; pefinition ‘normal Stvess 
We I ^s* E[C* - tc-042*] 
"I (0.8 Ç - 0.16) 
N 
C=[ EF) 40.107 /o.8 
= |.$20 in, 


As = L. = Skips _ I (09c—0.1e) 
13 e KSC 


b= 0.41 in. 
C= \.S26\n, 
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Prob. 2.2-2. The structural tee shown in Fig. P2.2-2 supports — Nd -— 


a compressive load P — 200 kN. (a) Determine the coordi- P 
nate yg of the point R in the cross section where the load 
must act in order to produce uniform compressive axial 
stress in the member, and (b) determine the magnitude of 


(a) 


5 


that compressive stress. y 
ber — | | 75mm | 15mm 
UE JS NOT TU REOS -a 


So lation: YR 


120 mm 
10 mm li 
(a) locate R (cen 7^4! Nast 
(b) 
P2.2-2 
y 
75mm | 75mm , 15 mm 
jom CY foot. 
. -f 
d" pea, 
= ~“Lookw 
3450 mn * 


A 2, FCA FA F 
4, * Fn, GALAN = - £7,?7 Mpya 


(oem) (120v )( GO mm) t worst amc om P S 
le 58,0 MPa (C) | Ths, (4) 
15mm) [ISO min) E127. mw) E 


zd 7008 4 ZL4O o) 7] 


d o 7 104 Om 


Je = /04 0 mm Fins, (a) 
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Prob, 2.2-3. A steel plate is welded onto each end of the 
structural angle in Fig. P2.2-3 so that a load can be applied 
at point R, where it will preduce uniform axial stress in the 
member. (a) Determine the coordinates y, and zx of the 
point where the tensile load P must act in order to produce 
uniform tensile stress in the cross section of the structural 
angle, and (b) determine the magnitude of that tensile stress 
if P = 21 kips. 


z [-—425— 


Solution: 
(4) Determine (Yp , te ) 
See 97 , =Z (¿<a of ten frorl) 

Ae Ft By z 40. (05i0.)4 hm OS.) 

d: $25" 
Aig At SU (Ze! (Oei. 

+ (LIT) (Tra) 

Ye e 0 26$. 
Az, FAE, f 4, ?, z (2 14*)(2.0r0,) 

*( /2r o 2) (0, 2500.) 
Le - A 7267 ^^, 


(4) Paral rivers, 


DRE T7 " 
| d^: ES hsi (7) | TF tx T S Sj kri 
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Prob. 2.2-4. Consider the free-hanging rod shown in 
Fig. P2.2-4. The rod has the shape of a conical frustum, with 
radius Ry at its top and radius R; at its bottom, and it is made 
of material with mass density p. The length of the rod is L. 
Determine an expression for the normal stress, a(x), at an 
arbitrary cross section x (0 = x = L), where x is measured 
downward from the top of the rod. 


Solu Fron z 


f(x) = ee, 


fA tx P2.2-4 and P2.3-6 
Z Ro 
z | x Fn 
i | T W fx) 
l 
ZR, | 
b X, 
FT Ë 
| | 
pb 445 mE. E generans : 
| Ld ! 7 
f t x Fk) s W^ P$ Vn 
SL I ! 


Prial srar: 
D euim bal 
Geo re n flog j g fe Hs) HA («Y 
Wri = pg VOS 
IJ » PIT (Rx, - EL) 
Va) € V O2 - V(t) 4 jr 
V. = ub 


X, Li [3 
ES 
K 


E. ta X 
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Prob. 2.2-5. A solid brass rod AB and a solid aluminum rod 
BC are connected together by a coupler at B, as shown in 
Fig. P2.2-5. The diameters of the two segments are d; = 60 mm 
and d, = 50 mm, respectively. Determine the axial stresses d 
(in rod AB) and c; (in rod BC). 


, 150kN (2) 


T CAMIS iiiter 


P2.2-5 
Solatinn! 
Determine (he axial thesse: C, Gad GL. 
If avi fedeli e FpJ/: , 
| SOKO Shiga 
-E 4/$0kM -ZORN +O j C 
| g 
E = oc kN 
E£egiflihr fu a FED? , 
—— o 
EE ei 
-£ - $0 LN zo m $0 kM 
fr cosg h ^ C 
"LC Pee 
pe j n "T 
£. Z F, T4 5 £p 
n ANS " h Cie md q^ _ 
Za Š l 7 (60mm }" E 36,37 p T 
6. ^ _ z(-f0 kN) 


74, (m win)” 


Ty 35.4MPe(7)| me 


h 25.5 phe Le) 


= 235/44 "Ten? 
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Prob. 2.2-6, The three-part axially loaded member in Fig. 
P2.2-6 consists of a tubular segment (1) with outer diameter 
(d), = 1.00 in. and inner diameter (d;); = 0.75 in., a solid 
circular rod segment (2) with diameter d; = 1.00 in., and 
another solid circular rod segment (3) with diameter d, = 
0.75 in, The line of action of each of the three applied loads 
is along the centroidal axis of the member. Determine the 
axial stresses 9, G>, and cs in each of the three respective 
segments. P2.2-6 


lop Proust 


fy , 
Vine Phere guia + Free; = 


C; > Fy P s 
CED; Gud c hh rate 4 Sherrer: ` 
es 


/7 É . 
A EL “evt r > 


dh Gb) 


L = 


——————— 
(n Jer p ei [ (459^) - (0.7)! 
Zhi ps 
| ai x 
a ee e " 
¿Z&+ 
Hsc? Q6 (bu) 
Zz£,ro | E257 ^ 7 (£o)! 
ut Z kip) * 6.366 ks; (T) 
te a C. 6 Beh) 
» | : fele ab = 
cle e Fih Fio Orlan 
7 € * f 
T4577 ke /7) 
(3) Chips 
—L— LL 
E Q,- £.73 kr (7) 
Z& =o, E = Zt 


OG, G82 bi tT) A, 
At 


Oz = $83 bit (7) 
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Prob. 2.2-7. At a local marina the dock is supported on 
wood piling in the manner shown in Fig. P2.2-7a. The top 
part, AB, of one pile is above the normal waterline; the 
middle part, BC, is in direct contact with the water; and the 
part below C is underground, The original diameter of the 
pile is dy = 12 in., but action of the water and insects has 
reduced the diameter of the pile over the part BC. (a) If the 
axial force that the deck exerts on this pile is P — 200 kips, 
what is the axial stress in AB? Neglect the weight of the pile 
itself. (b) An inspector estimates that the diameter of the 
pile in segment BC has been eroded by 5%. What axial stress 
does the deck load of P — 200 kips produce in this damaged 
part of the pile? (c) If the maximum axial stress allowed in 
the wood piles is 7.5 ksi (in compression), what is the maxi- 
mum deck load that this damaged pile can support? 


TIL P 
(a) Axiel chest ia AP, 


Eputibrium oF 620 / : 


AZF  -P-A0 f+ 200k 


FfKüL: 
Sher! M 
ye fA £ 5 4 (- zov kije) l 
= = Ü — [T [Ts o I.R ye 
Y Beal Pas FRA FEO 


-4 7664 &g 


Ge 4 768 &w (c) | ns, fa! 


(4] Fere srest p BL, 


letulibniem of FBO 2: 


#ZF to -P-E +0 Ke -goo hipt 


es e =: . EPIO 
A Mdh? ^ M[OSS( ia)’ 
= -/, 9564 hs 
IG = 959 ¿e (O | Ans (hl 
(c) Meximun Load Maw ab he ESTN gu M 
(7, aw. F ese LLDT S "d = 766 hiji hni. Las 


By «25h CADET Y 
z 76S, SF kept 
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Prob. 2.2-8. A column in a two-story building is fabricated 
from square structural tubing having the cross-sectional di- 
mensions shown in Fig. P2.2-8b. Axial loads P4 = 200 kN 
and Pg = 350 kN are applied to the column at levels A and 
B, as shown in Fig. P2.2-8a. Determine the axial stress c; in 
segment AB of the column and the axial stress a? in segment 
BC of the column. Neglect the weight of the column itself. 


t, = 15mm F 


Solution! 
Determine sters G (rn GB) f P2.2-8 
fn d r/rerr ç ( BC). 


2 


Ó; = 4. ^ 6 -h 


4 z/.^-0 — 200 ¿u -F, =o 


£ z - 200 Lu 


tf Z F=0 —200 La - 340 bh! -G =O 


G = -530 LM 
Slresres t - 

: z ho fe; = M 
A, (/50mm]' —/!ZG mn) = 66 Z4 tim UMER a 


a La z £004" _ 
Ct Peta eas 8. SD fon 
Fi, = : | i 

¿ (£60 mm ) -(1/70 trt in ) = /, 100 77 


$ -6575£& ^ 
es = Oy = p <. Ki / x / 
Ay 10, 700 mer? j - f. $50 pr 4 
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Prob. 2.2-9, A rigid beam AB of total length 3 m is supported 
by vertical rods at its ends, and it supports a downward load 
at C of P = 60 kN, as shown in Fig. P2.2-9. The diameters 
of the steel hanger rods are d, = 25 mm and d, = 20 mm. 
Neglect the weight of beam AB and the rods. (a) If the load 
is located at x = 1 m, what are the stresses o), and oy, in 
the respective hanger rods. (b) At what distance x from A 
must the load be placed such that o; = c;, and what is the 
corresponding axial stress, gy, = oy, in the rods? 


f£2⁄ fig : 
Fa P- GOLA Ax 
A £ B 
(4) Axial rfrerer (Tg and (Ç, ) 
k— /m | ~ Zm p wilh x = fm. 
FEO "a": Egui h brian +f FP s 
StWerres ` (eet 
Go. fe, the , (a) — fa (3m) -GOM (2m) #0 
“A” mu ^ (25mm)? Fe * £0 l 
= 81,967 MPa Z4 =o 


A 4 AZ 
f. cc Foi " T (tomm)* fe- GOLN + ha €O o 20 kM 


= 62, 662 MPa G) Dirlance X / Oe = Gy . Value 
|Z: BE), Stee (r) , G = 62100 (r) f ZÁ d. 


al Cjui lib rim of PD “°; 


5 Y. 
(£0). > 
x — (men) — Te Ep ae 
Stvester : +t oF, =O É th, - GO hi =0 (/$) 
"PRO Gi > Lh 
P 2, j 2b Ar 


Snee GiGi, RA A G 
Joppe (l6) and (2) mul fan cous la P hen (la). 


X: 1/707 m , hy = 23, GIS kM 


Gi =O RAS = 74531 Ma 
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Prob, 2.2-10. A 12-ft beam AB that weighs W, = 180 Ib 
supports an air conditioner that weighs W, = 1000 Ib. The 
beam, in turn, is supported by hanger rods (1) and (2), as 
shown in Fig, P2.2-10. (a) If the diameter of rod (1) is $in., 
what is the stress, o}, in the rod? (b) If the stress in rod (2) 
is to be the same as the stress in rod (1), what should the 
diameter of rod (2) be (to the nearest à in.)? 


lymon : 
(a) rod (12 — eu ] 
: +4 Zy =0: fi -io Ç TPSO Seer hee 
+) ZW4g =O: 
Fi (12-44) -Icoolb (8142 = 180 tp (ot2=o 
F= 1Sb.67 \b 
F2= 423.33 Vp 
“z Fi 
Ly 
kj 4F, 
KENDJI 
= 6850.91 psi 
T; = 6.85 kS 
(p) vod (22 
FBD: rod (2) section 
ur 


— Az Td Ay = F2 
da= 4F; | Tig 


2 = 0.2805 in. 
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Prob. 2.2-11. A rigid, weightless beam BD supports a load P 
and is, in turn, supported by two hanger rods, (1) and (2), as 
shown in Fig. P2.2-11. The rods are initially the same length 
L = 6 ft and are made of the same material. Their rectangu- 
lar cross sections have original dimensions (w; = 1.5 in., 4 = 
0.75 in.) and (wz = 2.0 in., t; = 1.0 in.), respectively. (a) At 
what location, b, must the load P act if the axial stress in the 
two bars is to be the same, i.e., 0; = d? (b) What is the mag- 
nitude of this tensile stress if a load of P — 40 kips is applied 
at the location determined in Part (a)? 


So lq Fron 4 


(4) Deter wy ing b fo make z; eo, 


Zguri lihri tim ep LO, 
H (ZM) =0, Flt)-Pls)=0 
A: E 


gross 


+ 


fz) -(t-6)z0, E= pP {1- Mf) 
l= — He i ^ f 


(4) Velit ae 9, (a) 
f vf P= 40 hip £ 
% = 0, A |) 
Ag SIUE ae 
eO 00) pitt) ux 
we f ET - (Fo kipi ) (22, 56 in.) 


: PENTE" “ 
TRTE . w, t ( Ge ET 
W, f, 


= /2, 80 fesi 
ó = / Ww, Z 
w, t, tw, É, 


9, - P (1- bh) 
TT w, t 
= 64 in.) ¿es tra 


jas Mass yet Yid] - (4 ki Ni 8) 
= 349,66 sa. 


7 ( ^$*)(o, $5 
= o BO hs 
https: mos RUPES TONO of- “mak ings DY Che ATS Mute) 


(é/L) 
| 


Prob. 2.2-12. Each member of the truss in Fig. P1.4-1 is a 
solid circular rod with diameter d — 0.50 in. Determine the 
axial stresses 93, 02, and e, in members (1), (2), and (3), 
respectively. (See Prob. 1.4-1.) unt. = 


Jo lahoa y 


Solve for artal Sfvesses í, %, fn Ç, 
SWesser : 
P ; LLL. of fowl C: 
(f: a Hn LET A = Te 
Ai ad ^c] y 
= O. /f6 25 p, ° f e fy A 
75 
p- £ 2022 " 
A, O, /$ 625 2 * TZ £6, zo É -Zhi zo 
» WR 29S 2 M Eszi 
dt 4 = 0,186.59 (r: Egulhbeium of quf 8: 
z 
G2 Bos Um Vy 
? UA | NE 


5 oR 


or — Ë. 
+> ZĘ =o = = F +T; 0 


ñ; 


O= 7228 £p (e) 
= fO. 19 £g (T) 
= BZ? kri (C) 


G 
l 
G 42550 -FRR ghe 


Solve simulta neovthy fo ob fain 
fre =f 428517 ¿Ar 
G-L 61624 kaji 
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Prob. 2.2-13. Each member of the truss in Fig. P2.2-13 is a 
solid circular rod with diameter d = 10 mm. Determine the 
axial stress a, in the truss member (1) and the axial stress 
gs in the truss member (6). 


Solution: | 
Mural c anb Mein ng 


“tx 


A Á «Ds =o 
LEE 
Á "o 
Zh o 
G- Fs 
BAN VFM T ; 
F, F E gui be brram of fos P : 
2 fo ZG £0 HM @ 6 =o 
£ ° -IRN 
Srerses : 
: 2 
- 44 _ 4(f5f wi 
A F: ` qe) ° 7? ISMA 
4 4 (- z) 
= —t— * —  — nào, « — 77 ZO ld 
bay 7 ((0 vem) t alias 


G= JAO M^. (T) 


O, * 762 mpe Lc} 
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Preb. 2.2-14, The three-member frame structure in Fig. 
P2.2-14 is subjected to a downward vertical load P at pin C. 
The pins at B, C, and D apply axial loads to members BD 
and CD, whose cross-sectional areas are A, = 0.5 in? and 
Az = 1.0 in’, respectively. (a) If the axial stress in member 
BD is o, = 1200 psi, what is the value of force P? (b) What 
is the corresponding axial stress, o}, in member CD? 


Solu hion x 


(«| Determine ver freal for P 
f vesr 7272 2 


5 
(stg €t £28 i 
- (oops (ofi) Lpuihbriun of soul D: 
z G00 B 5 ZE =o 
T 
Dy + a £E f 7 "d =O 


{tale ay 
+f a zo 
4A 4 
Tuak f Fa € 
& « -£( FF) coot - -z5 gord 
Dy: 262.243 Mh 


Soin, f (cien a ee fee frame: 
(1) p 
(t4 «C (Em), = 
Pittie h e O; br, ea 
P = $46.67 16 


Di le— 24 jm, — | 22: SEP LS | fins. («Y 


C) Shes C., 
d, * 720 pti a 


-7/£ Eo? 
0; À G EL 43 Aa 
Fn v, (5) 


A, £ Loin” 5 “Wi. b pn 
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Prob. 2.2-15. The three-member frame in Fig. P22-15 is 
subjected to a horizontal load P at pin E. The pins at C and 
D apply an axial load to cross-brace member CD, which has 
a rectangular cross section measuring 30 mm X 50 mm. If 
P = 210 kN, what is the axial stress in member CD? 


Tip = 40 MPa (T) | Aas: 


í I 


| 03m 
P2.2-15 


gau brum * (Solve for Yeaction ot B) 


H SMa=0! 210 kN (0.4 m) - By CO.b m? =0 
By = 140 kN 


Equilibvium' (solve-tor Fep) 
H ZM_ +0! Ky (0.2 m 2- By (0.3m)=*O 


Feo * 2\0 kN 
Trp = Fep Aco - (Zomm (So mn) 
Aco 
= |40 MPe- 


Prob. 2.2-16. The pins at B and D in Fig. P1.4-17 apply an 
axial load to diagonal bracing member BD. If BD has a 
rectangular cross section measuring 0.50 in. x 2.00 in., what 
is the axial stress in member BD when the load is w, = 220 
bb/ft? 


Soluhon: 


Determine axtal sfress io BD. 
| /722 4 


240 Vb Lp 


Egni librum of en dire frame ! 
( (Em). Ré 
Ms (cos 20* C ¿pt / (v) T0") le ft) 
-[$320 4 (?4f) = 0 
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E garl P er of men Ser AC: 
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R, (sin 30° Gt) - £ Ay tt) 
- £04 (# ft) =o 
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o? Ba ` Osn) leoin) = -/O 6. f pa 


Ip = 1O46 psi l) Ans, 
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Prob. 2.2-17. The three-member frame structure in Fig. 
P2.2-17 is subjected to a horizontal load P = 500 Ib at pia 
C. The pins at B, C, and D apply axial loads to members 
BD and CD. If the stresses in members BD and CD are 
9 = 1200 psi and o; = —820 psi, what are the respective 
cross-sectional areas of the two members? 


PAPE i 
rf eroe aAVCaS 6, ant ff, : 


P2.2-17 


E fut be brian of Ca fire frome H 


(zm), «o Bo (uh) - D (som) =o 


D,* 180 K 
Lgu [i britem of jouw y E: 
+ Z =o 
/2 
2 
P + ^ Trea) teh =o 
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/ £ 3 
= FFA ° 
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Fr f 
ee EG 
4h E10, 1124 pte A, = o Mnt 
i UN ia NR Í fib A, <= 0,6001In* 
^ - 4f7. 00 X. 
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*Prob. 2.2-18. A cylinder of weight W and diameter d rests 
between thin, rigid members AE and BD, each of length L. 
Friction between the cylinder and its supports is negligible. 
The members are joined at their midpoint C by a frictionless 
pin, and they are prevented from collapsing by a restraining 
wire DE of length b and cross-sectional area A. Consider 
W, L, d, and A to be given, and determine an expression 
that relates the axial stress in wire DE to its length b. 


Solution: 
Determine Ge f). 


pare XL 


N V 
e Es hi bram e Fome fier € A neo. 
a md pont 


V (EM), o 


fE- Ebel Wd slo 5: 
VI LT fry Trigo nome fry ` P4 
L 
b 


P2.2-18 
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P. 


FILET 
Cork = S : bf ó 
Ae B 9 
; 8, x 
tan K ~ af, 
ERES 
4 fe 
- Z 
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Zh zò ZM cox -W =o 
 W . we 
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+l (Zm +0. 7Z(Ënse)- ke -8 4) =o 


J = w [ZÉ + mem) T= T/A 


SL ó 
| Ble + ater) Hs 


Prob. 2.3-1. When the bungee jumper in Fig. P2.3-1 stands 
on the platform, the unstretched length of the bungee cord 
is L = 15.0 ft. (a) When the jumper “hits bottom," the 
maximum extended length of the bungee cord is L,, = 41.4 
ft. Assuming that the bungee cord stretches uniformly along 
its length, determine the extensional strain e, in the bungee 
cord at this point. (b) After bouncing a few times, the bungee 
jumper comes to rest with the final length of the bungee 
cord being L; = 32.4 ft. What is the final strain, e? 


P2.3-1 


where L*= fins "Teng fa at whied 
€ / determined 


L= ociq raal [unsre fehed) len 9 fh 
(a) Delecmine &., at point of motimum extension. 


. Ex. Hat h- o pe | 5 # 
< kau tix eZ 


(5) Defermine e when furpers lau trf har shipped. 


K -L 72,4 ft - (5.0 Kt L 
"EM. ce ESO ET Du 
4 3 Wn © UPS 


fens. (4 


Ad, (ó| 
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Prob, 2.3-2. Wire AB of length L, = 30 in. and wire BC of 
length L, = 36 in. are attached to a ring at B. Upon loading, 
point B moves vertically downward by an amount ôs = 0.25 
in, Determine the extensional strains e, and e; in wires (1) 
and (2), respectively. 


Selahoa ni 


Delermine €, dol É nhen 
d > 0,25 s0, 


B* 
— a - - 


s — 


Lt- 2600, 
goe 2 pLa 
Ly 20 ^n, 


= 6.005626 Z. 


£ Puget a 76, (4-06 in. 
2 Es xi 26^. 
"n 


ë 0.00770 7 


fn, 


fin $, 
— 


comet puka cio a agde: 
Lt. [ate (445) 

Lf = f (ta (e f)" 

from fhe Law of Cosher, 


É = d, E IK 
L,*2h,*-L, 

2€ Z; aA 777744 
«c 426047 


«rx 


A= L, cor X = ZZ (Pes In, 
$= fZrh,— & * 29, C027 In, 
Ar Z, $^ k* £0,106 7m. 
g" ae Att [h Foa) 

= 30, /G2#@;,A, 


AE b*+ the)” 


= 36, /200 in, 
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` 


Prob. 2.3-3. A wire is used to hang a lantern over a pool. 
Neglect the weight of the wire, and assume that it is taut, 
but strain free, before the lantern is hung. When the lantern 
is hung, it causes a 50-mm sag in the wire. Determine the 
extensional strain in the wire with the lantern hanging as 
shown. 


Iola himn Z 


Qefermi'ne 2 for se 
wire, 


De formatiga chan f ran; 


Geometry of deforma Hon 2 


L-L 

27 ls £ 

there 1 z 6m 
Ltea*+6* 


¿“< d (in) + (0,050m)” = 2.000625 m 


6* = Z (4m ¢ (0,050m)* = 4,0003/Z5m 


G.00093794 -G.0 "Z2 
€, * — C XEM = 0.000756 


(En Esen] Aes 
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“Prob. 23-4. A “rigid” beam BC of length L is supported 
by a fixed pin at C and by an extensible rod AB, whose 
original length is also L. When 8 = 45°, rod AB is horizontal 
and strain free, that is, e(8 = 45°) = 0. (a) Determine an 
expression for e(6), the strain in rod AB, as a function of 
the angle 0 shown in Fig. P2.3-4, valid for 45° = 0 = 90°. 
(b) Write a computer program and use it to plot the expres- 
sion for e(0) for the range 45° « 6 s 90°, 


oos ion : 


la) Expression For GG) 


yor HSS es GO. (¿xf of Le forme jan’ 
Deformation dSiajrem: Z“ = L( sh ë -sth 4s) 


P2.3-4 


A p 4“: LÍ wi fs - cora) 
k LEA, Z” af lat] ¢ f£ yuy 
muc ae 


ul "Z ruta DuC o pe" 

tl + 2 erg#r°- Z er @ " 
è 

H Cos ¢s°- 2 cos @ cos OS" $ co 6) 


pres {3 -2 “r (@ -¿r°) + Z (cords ° Got) 


L*-L 


6) hf Ele) 6. An sfa) | Ele] * f 3- Cl B 7o l (r C018) -A 


i 
l Aar, (4| 


è? 


Prob. 2-5. When a rubber band is uniformly stretched 


around the solid circular cylinder in Fig. P2.3-5b, its exten- 


sional strain is e = 0.025 Œ. If the diameter of the cylinder 


is d = 100 mm, what is the unstretched length of the rubber 
band (i.e., length L in Fig. P2.3-5a)? (Neglect the thickness 
of the rubber band.) 


Sotution = 
Deteymine fhe origin al lena fh L. 


(ea a e fry G É d^ fore < LP 


TAN frat LZ r 4 


= Wd -2( 
ce 
NIA Vé - Pd = 7 | SCO jeter 
Z/(e zl) rA (7 oz) = /$ 7, £ oe e 


£ = LTF E "" Ahn t. 


— dmm 
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*Prob. 2.3-6. 


This difficult problem should be in Section 3.3. 
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Prob. 2.3-7. For small loads, P, the rotation of “rigid” beam AF 
in Fig. P2.3-7 is controlled by the stretching of rod AB. For larger 
loads, the beam comes into contact with the top of column Dé, 
and further resistance to rotation is shared by the rod and the 
column. Assume (and later show that this is a valid assumption) . 
that the angle @ through which beam AF rotates is small enough 
that points on the beam essentially move vertically, even though 
they actually move on circular paths about the fixed pin at C. , 
(a) A load P is applied at end F that is just sufficient to close the 
1.5-mm gap between the beam and the top of the column at D. | 
What is the strain, €,, in rod AB for this value of load P? (b) If ` 
load P is increased further until e, — 0.001 = what is the cor- 
responding strain, €», in column DE? 


Solution: 
(a) vod AB f vrac sat t a Ee radices! 
di.qram of deformenon geometry oF deformation 
2 L=4m 
* sine < (Lomm)= s> io" 
3m 
L O* *(Lmysin& = 0.001 m 


L*= L, +a* = 4.001 m 


Eye Li* -h as 2.Sx 074 Z 
. Ly 
assuming vev4 disp. ony , 


An y. (a) 
€ = 2,So x 04 & Es 


— 


geomerry oF dctorna-tion 


L; = 9m 
Ly 


\ 


a*= G.L, = 0,004 m 
sine- a* 10.002 
2m 


L.Smm + b* =(3m):Sint= 0.006 m 
b* = 6.004Sm 


L, = L, - p* = 2.9955M 


€2= G"-u = -0.0019 wa 
Le 


Ans (by 


assuming vert. disp.onlN , Note Ane neganve Sign indicates 
t= -0.0019 anor €; (s A Compressive Strain, 
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Prob, 2.3-8. Vertical rods (1), (2), and (3) are all strain 
free when they are initially pinned to a straight, rigid, 
horizontal beam BE Subsequently, heating of the rods 
causes them to elongate and leaves the beam in the posi- 
tion denoted by B*D*F*. Point D moves vertically down- 
ward by a distance 85 = 0.20 in., and the inclination angle 
of the beam is 8 = 0.4° in the counterclockwise sense, as in- 
dicated on Fig. P2.3-8. Determine the strains ei, e, and e; 
in the three rods. 


: Sys 0,20 in, 


e: O ° Cow 
_ 3-8 
G eor etry of Me forma Hon 
D crn " Ó ri 
2e formation diagram ó, = On 1 (36i0) Tan = 4. 49 / 37 ja, 


Oz : J, - (241) fan BO: 0.03 2 4 4 C jn 
k 

£, = Ltda * 72 4513 in, 

aD r Ë, ^ Óp * 48,2007. 

byt; * Ó z 43.0224 /4 


Lf -L, 
Es TIC O. OO zr» 
/ 
L,-L 
E, = 3 = 6.004467 
2 


x. J 
E- £;-£ _ 0.060676 
T "E 


€,- 4,/7(/077) Ias, 


E; id G. 76 í at) 
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*Prob. 2.3-9, A “rigid” beam AD is supported by a smooth 
pin at D and by vertical rods attached to the beam at points 
A, B, and C. The rods are all strain free when the beam is 
horizontal (0 = 0). Subsequently, rod (2) is heated until its 
extensional strain reaches the value e; = 80.0(10 5) E: 
(a) Determine the value of the (counterclockwise) 
beam angle 0 that corresponds to the strain e; = 80.0(10~°) 
i, (b) Determine the corresponding extensional strains € 
and €5. 


Solution: 
(4) Determine Go flt Q. 


Geom etry of deforma tion! 


60°—--—- — 
D 


A 20" ^de zo" he 
A EES 


= B. 
y RN NE ^ 


L, = Ls = 30in, L, = 40 in., a = 20 in., b = 60 in. 


£. > — Ë 
a pr f 
£ 
Asume tha langle G so Ta» 020. 
de (Gbin) 6 yn 
€. ao g = - — 
Z 205 80. 0 (10 ) 7 


(b) Def er mine e Gnd Es. 
Ja 


€ + > | 
Lai 307a. 

Lo. ER. O E 

e; I L3 30 in, 


( /OOr^.) rod " 


fn 


|n. 


177.78 (707 f 
m, 


= -/9¢ .t2 (ym 


Aus. (4) 


Prob. 2.3-10. A rod AB, whose unstretched length is L, is 
originally oriented an angle 6 counterclockwise from the PENIS 
+x axis, (a) If the rod is free to rotate about a fixed pin at B 

A, what is the extensional strain in the rod when end B 
moves a distance u in the +x direction to point B*? Express 
your answer in terms of the displacement u, the original 
length L, and the original angle 8. (b) Simplify the answer 
you obtained for Part (a), obtaining a small-displacement 
approximation that is valid if u «& L. (Note: This result will 
be used i in Section » 10.) 


Us| LA*N + (ú + Lcose57 
=[i2sint@ +u* + 2ULCose +1205? 6- 
=| Z, Q LU COSO TUE ` 


e= \*-l = [ + a(t) cose+( A)" - 
r 
ez [li 2 (> COS + (4Y zA Ans, fa) 


` 


(59 ú <<L- 
le ue<L,then (YÈ is as Ie compared +o Ane, omer +evms. 
splay 


wreretore, ane smali- di acement strain approx imodion Is : 
€ % [\ + 2(4)0059 -| 

But Anis can ve, simplified futher, since mis expression has Ae 
Porm { (1*8) 243 , where Seq), Theretore Prom Mme appreximation 
given in Peppendix AZ, 

C48) e ahd 
so me Strain con Ve approximated by 

E= CSE | Ans. (6) 
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Prob. 2.3-11. Rod AB, whose undeformed length is L, is 
originally oriented at angle 0 counterclockwise from the +x 
axis (the dashed line in Fig. P2.3-11). Both ends of the rod 
are free to move in the x-y plane, while the rod remains 
straight. (a) Derive an expression for the extensional strain, 
e, in the rod when end A moves a distance u4 in the +x di- 
rection to point A* and end B moves a distance vg in the +y 
direction to point B*. Express your answer in terms of uA, Up, 
L, and 0. (b) Simplify your answer for Part (a), obtaining a 
small-displacement approximation that is valid if 44 < L 
and vg < L. (Note: The displacements u4 and vg are exag- 
gerated in Fig. P2.3-11.) 


P2.3-11 
Sala fran: 
5 | We form me eH CA Neve CH Yor = FH, "n ve) L e). 
ZT at ALME Re a = 
á / ) wh ev? zig (L tos -gl " (iin 9 y V.) 


, č 
0c Aà e £ -Zup C toO t LV, É ine ta, 4 vq! 


- ty f 
¿4 rz disp de OC +t} oul fem 


, z / W^ is ¿a 5223 4 Š T 
Fh. ETT rA ex jg an $6 On a j 


. Pi ORA - 
we by ee C 4 
d j 

Fh G fre É A”! peg "7 Cn 


Aar, (4) 


ere 


Prob. 2.3-12. A thin sheet of rubber in the form of a square 
(Fig. P2.3-12a) is uniformly deformed into the parallelogram 
shape shown in Fig. P2.3-12b. All edges remain the same 
length, b, as the sheet deforms. (a) Compute the extensional 
strain e; of diagonal AC. (b) Compute the extensional strain 
€; of diagonal BD. 


P a. 
20 lu Y/ a4 
(a) Cem pa fe €, . 


Pe fs reali ga c 


NPRM 


/ ó ° - (6 hY 


rt 
Ss 
> 
' 


"m 
ZA 
ít 


Y (P (6 + hod? 
of & - (bdo + (Eth fro)’ 
= ó 7 z, oo 


620.0747 | Has (¿| €, - Ec Y alana 


K 


EY Teens SE: w. | 
7 Fete E, le for 4 Aan. 


n £2 
mer ge up NE 


— s= 
2 q 7 (t): + (4 sS bo) 


Prob. 2.3-13. A thin sheet of rubber in the form of a square 
(Fig. P2.3-13a) is uniformly deformed into the parallelogram 
shape shown in Fig. P2.3-135. All edges remains the same 
length, b, as the sheet deforms. (a) Compute the extensional 
strain e) of diagonal AC. (b) Compute the extensional strain 
e, of diagonal BD, 


a ee A, ‘ 
we by Fo) Bert. 
wae sd: Ay Se Mid 


pa Co ate € PAS as 
dA r ieg i ene ke EA sip 
" Hc " Z Z ¿27 Z$ e) 
aN 
cos (as?) AREIRES HENS, 
Aas (4) 


(4) lo chre mal E, = Cp, 


8'0*-E&0 £ Z6 sin (E3 47) 


ees ee ` - 66 Sinl4$") 


24 inf gr") 


--0.026427 = 
(n 


, 


l&- -26£| fins (f) 
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Prob. 2.3-14. At the reference temperature, three identical 
rods of length L form a pin-jointed truss in the shape of an 
equilateral triangle, ABC, as shown in Fig. P2.3-14. Determine 
the angle 0 as a function of AT, the temperature increase of tie 
rod AB. Rods AC and BC remain at the reference tempera- f 
ture. The properties of the rods are: area = A, modulus of ad 

elasticity = E, and coefficient of thermal expansion = a. í 


(Original length) 
Pas P2.3-14 f 


Delir m Inr exprüutitrops for Par). 


Deform alien tiagram, 
E — — m M ——-- 


rd 


f Geom ef ry of deformation, 


A € 
» 


L* - zt sia (8) 


Lá 
2- ———P z x AT 


4 Esin (Gh) —/ = «4T 


sto (Əla) = Z (<AT+ ') 


pons M Pme 


https://gioumeh.com/product/mechanics-of-materials-by-craig-solution/ 


Prob. 2.3-15. As shown in Fig, P2.3-15, a “rigid” beam AB of ——Yo in| 
length Lag = 30 in. is supported by a wire BC that is 40 in. 
long at the reference temperature of Ty = 70°F. Determine 

an expression that relates the horizontal coordinate yg of cma 
point B to the temperature T of the wire BC in °F if the co- 
efficient of thermal expansion of the wire is a = 8 X 10 PF. 
(Hint: Use the trigonometric /aw of cosines.) 


"Rigid" 
B: (Xp, yp) 


fola fron. 
Determine bA as a function of L P2.3-15 


do C Geometry of deforma ton 


Ya = (30i^) cos «* 


gu (poinh {ita ATI 
where AT: y 


/ ; 
Lew of Cesar: 


P v cg 
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Ly? 
(ter = Aer) + (AC) -zian (ac) cost” 
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Z loin. Y $04) 


M Bin ois Hooit- [(doin)(12ae7y |} 
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| /00 


Yar 34 ja.-(tosa)\ (1+ X aT) 
fan £, 


wheve AATE 8 (10) (T°-7o'F) 
Be te n JUPE sh SE gee 
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Prob. 2.3-16. A steel pipe (2 = 8 x 107°/°F) has a nominal 
inside diameter d, = 4.06 in. at 70°F. (a) What is the inside 
diameter if the pipe carries steam that raises its temperature te 
212°F? (Assume that the outside of the pipe is insulated so that 
the pipe reaches a uniform temperature of 212°F.) (b)-How much 
would the steam-carrying pipe increase in length if it is originally 
40 ft long, if its ends are not restrained against axial motion, and 
if the temperature increases from 70°F to 212°F? 


Solution : 
(a) Clameter 
ddogrum of det ov mation tempev'oture-detormoAon 


AT= 2A2" - O° = \42°F 
Eq = d*-d; = AT 


d: 
di“= dixaT * di 
= 4.06461 In. 
(b) lengrn 
diagram ot dc*ovvnoeniova temp-clet. 
€L= U*-V ge AT 
y 


AL= LY -L= LAT 
= 0.04544 f+ 


L 
AL = 0,0454 fX 
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Prob. 2.3-17. The angular orientation, 0, of a “rigid” mirror is ae 
controlled by the lengths of rods (1) and (2), as shown in 

Fig. P2.3-17. At the reference temperature, the rods are the (D 
same length: L; = L, = 2.00 m. The distance between the rods 
is a = 12 m. (a) If the thermal coefficient of the rods is o; = 
o; = 14 X 10 $C, determine an expression for the angle 6 (in 


— 


radians) as a function of AT, and AT». (b) If the maximum tem- (2) 

perature difference that can be achieved between the temper- | | 
ature changes AT; and AT; of the rods is 30°C, what is the max- ^ r 
imum mirror rotation angle that can be achieved? (Assume that P2.3-17 


the rods are uniformly heated or cooled along their lengths.) — ES 
Jofufion: 
Geome Fr e AO forim / 
c » 
Lx ac" (4) Determine (aT, 47,1. 
t 
| a : KER de fi r 4 Hien. 


¿ š Z: L [re w AT.) 


O = fin | š (a al, - & 4T.) 


i 


«if 20m d 
p Iz 110 fos Mar,-ari] 


G: fan 


(^) De l even int Om ay if mo» (Af. - a7, ) z zo 


z «s Tia < Y = 
Omes * fan Ú y JU (30%)| z fan (7x 107") 
= 4,00! (/07) rod = 230° 


D onis x 2,70" firs, (4) 


e 
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Prob. 2.4-1. A mechanical extensometer uses the lever principle 
to magnify the elongation of a test specimen enough to make the 
elongation (or contraction) readable. The extensometer shown in 
Fig. P24-1 is held against the test specimen by a spring that 
forces two sharp points against the specimen at A and B. The 
pointer AD pivots about a pin at C, so that the distance between 
the contact points at A and B is exactly Ly = 6 in. (the gage 
length, or gauge length, of this extensometer) when the pointer 
points to the origin, O, on the scale. In a particular test, the ex- 
tensometer arm points ''precisely'' at point O when the load P is 
zero. Later in the test, the 10-in.-long pointer points a distance 
d — 0.12 in. below point O. What is the current extensional strain 
in the test specimen at this reading? 


P2.4-1 


E. D 
Iria --4 
[al O.I2 In 
LI x 
ls Un OI 
Note: figure not to sale. 
geomet formation 
Ual O.I2 in 
tan@= Th. "7 oin f 
Clee) " . 
AL 7 [* L. * X loin. ki * Q.OIZ in, 
AL _ Oo2ln, - PN 
& = fu ` bin. 7 o œ2 min.. 


| € = 2.co(io 9) Wiin, | Ans, 
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Prob. 2.4-2. A “pencil” laser extensometer, like the mechani- 
cal lever extensometer in Prob. 2.4-1, measures elongation 
(from which extensional strain can be computed) by multi- 
plying the elongation. In Fig. P2.4-2 the laser extensometer 
is being used to measure strain in a reinforced concrete 
column. The target is set up across the room from the test 
specimen so that the distance from the fulcrum, C, of the 
laser to the reference point O on the target is dẹ = 5m. 
Also, the target is set so that the laser beam points directly 
at point O on the target when the extensometer points are 
exactly Lo = 150 mm apart on the specimen, and the cross 
section at B does not move vertically. At a particular value 
of (compressive) load P, the laser points upward by an angle 
that is indicated on the target to be $ = 0.0030 rad. Deter- 
mine the extensional strain in the concrete column at this 
load value. 


Target 


Lines on target face 
A e= == a anpi Ó“ + [e] 


distance to target is 


Lo= 150 mm 
" c = 5.00 m 


P2.4-2 
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Delecmine EK feustonal Zb; 
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Geemelry of We La rra fI an 7 
ae eS 
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€ = i, ^ (Wea © - 5,00 (10 } x E= -5:00 (10 5 ^m finr. 
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Prob. 2.4-3. The data in Table P2.4-3 was obtained in a tensile wo = 0.50 in. 
test of a flat-bar steel specimen having the dimensions shown in — 

Fig. P2.4-3. (a) Plot a curve of engineering stress, a, versus en- ^ 
gineering strain, e, using the given data. (b) Determine the mod- 
ulus of elasticity of this material. (c) Use the 0.2%-offset method 
to determine the yield strength of this material, ays. 


Thickness = t = 0.25 in. 
P2.4-3 


¿ L. > 
Gi we &= Le - see following page Tor stress- strain curve 
H modulus of elastici 


From the stress- strain curve in problem Sec Lion @), it can be Seen 
that there isa linear portion of the curve running from C7 O and in 
€ =o to G = ^ $*WPS/o2s5in* = Sat ksi and e= 99952172 & in, > O bores "ia. 


| E = 30.0 (10) kei | Ans. (b) 


o field at € . 
rom the stress - strain curve in problem motion (a), the 0.2% feet 


methed ot deter mining yield strength gives 


| ov- BY "J Ang tel 


https://gioumeh.com/product /mechanics-of-materials-by-craig-solution/ 


